BACKGROUND: Little is known about primary care professionals' concerns about risks to patient safety. AIM: To identify threats to patient safety in the primary care office from the perspective of physicians and nurses. DESIGN: Cross-sectional survey; participants were asked to name and rank threats to safety they personally were most concerned about. SETTING: Physicians and nurses working in primary care offices in Switzerland. METHODS: Verbatim reports were analysed under an inductive content-analysis framework. Coded threats were quantitatively analysed in terms of frequency and prioritisation. Differences between physicians and nurses were analysed. RESULTS: Of 1260 invited individuals, 630 responded to the survey and 391 (31%) described 936 threats to patient safety. The coding system included 29 categories organised in 5 themes. Agreement of coders was good (kappa = 0.87, CI = 0.86-0.87). Safety of medication (8.8%), triage by nurses (7.2%) and drug interactions (6.8%) were the threats cited most frequently. Errors in diagnosis (OR = 0.21, CI 0.09-0.47, p <0.001), drug interactions (OR = 0.10, CI 0.04-0.25, p <0.001) and compliance of patients (OR = 0.28, CI 0.08-0.96, p = 0.044) were more likely to be cited by physicians. X-rays (OR = 3.34, CI 1.04-10.71, p = 0.043), confusion of patients or records (OR = 3.28, CI 1.55-6.94, p = 0.002), hygiene (OR = 3.21, CI1.12-9.19, p = 0.030), safety of office rooms (OR = 6.70, p = 0.014), and confidentiality (OR = 7.38,, p = 0.010) were more likely to be described by nurses. CONCLUSION: Physicians and nurses are concerned about diverse threats to patient safety in primary care. Involving both groups in detection and analysis of risks in medical offices seems a valuable strategy to improve collaboration and safety.
Introduction
Errors in health care have gained increasing attention since the Institute of Medicine published its report "To Err Is Human" in 1999 [1] . In a recent multinational survey study 11.4% of the adult population in Switzerland reported an experience of medical or medication error in the past year [2] . Chart review studies of adverse events have been conducted in several countries [3] [4] [5] [6] . Less research has been conducted in the outpatient care setting but the available studies suggest that patients are at considerable risk as well. The incidence of medical errors in primary care ranges from 5 to 80 per 100000 consultations [7] . This impressively large range reflects the heterogeneity of study designs, data assessment methods, reference units, and outcome measures (e.g., errors, adverse events, incidents). Preventable adverse drug events are frequent among patients in outpatient care [8, 9] . Gurwitz et al. conducted a cohort study of all Medicare enrollees treated in a group practice and used multiple methods to collect data on drugrelated incidents. They report an overall rate of adverse drug events among older patients in the ambulatory setting of 50.1/1,000 person-years, of which 28% were considered preventable [10] . Other studies relied on staff self-report of incidents or errors: Staff members' incident reports in the UK yielded an error report rate of 75/1000 patient contacts in outpatient care [11] . In a similar study conducted in the US, errors and preventable adverse events were reported after 24% of outpatient visits [12] . Research on patient safety in primary care has focused on the identification and assessment of adverse events in outpatient settings, either by chart review or by self-reports of medical staff. However, little is known about primary care professionals' concerns about risks to patient safety in their offices. These professionals' perceptions of threats to safety may differ from observed occurrences of adverse events, their preventability and potential harm. For example, physicians and nurses in primary care may be concerned about confusion of vaccines and engage in preventive efforts, even though they had never experienced this event. Professionals may also be less reluctant to report perceived threats because it does not require disclosing errors or incidents in their own office. Professionals' subjective concerns and risk perceptions are a valuable source of information that may help to develop strategies for patient safety in primary care close to their needs. Health care professionals are more likely to engage in improvement activities if these match their perceptions of threats and safety problems. Similarly, contrasting risk perceptions with true incidences of adverse events or errors may support learning activities and raise awareness towards risks that are not psychologically salient. The main aim of this study was to identify threats to patient safety in the primary care office from the perspective of health care staff. We examined threats to patient safety, primary care professionals' were personally most concerned about. As safety of primary care is highly interprofessional we studied safety concerns of both physicians and nurses and investigated differences between both groups.
Methods

Design
As part of a larger cross-sectional study, primary care physicians and nurses working in outpatient offices were surveyed about patient safety [13] . We assessed safety climate in the offices as well as frequency of and harm associated with safety incidents during the preceding 12 months. For a list of 23 possible incidents, respondents were asked to indicate the frequency of their occurrence in the office and the severity of last occurrences of the incident. The incidents were organised along the care continuum in the chapters diagnostic process, medication, other therapeutic and preventive measures including interventional procedures, patient encounter and information, organisation and work flow in the office, cooperation with other providers, and storage of drugs and materials. Exact definitions of frequency and severity were provided. Background information on the respondent and their working environment was obtained as well. An iterative pre-test was conducted and the survey adapted subsequently. For this analysis, we focused on one particular task in the survey. Participants were asked to name 3 threats to patient safety in their office they personally would prioritise for "elimination" if this would be possible (called "threats" hereinafter). Respondents were invited to name those threats they were most concerned about, even if their elimination would prove difficult in practice. A text box with lines numbered 1-3 was provided for responses. Such free-listing tasks have a long tradition in anthropology and are useful to understand how a concept (here: threats) is perceived by studying the cognitive salience, or prominence, of items [14] [15] [16] .
Sample
All primary care physicians organised in four physician networks in Switzerland were sent the questionnaire together with a cover letter and pre-paid envelope. The sample consists of all primary care physicians (n = 627 physicians) formally organised in four large physician networks and included 472 offices. The physician networks were selected because they cover a broad range of office types and regions in the German-speaking part of Switzerland including two metropolitan areas, smaller cities as well as rural regions. As there is no register of nurses in Switzerland, each physician received two survey sets. The physician was instructed to pass the set labeled "nurse" to one nurse according to the alphabetic position of the first letter of the last names of all nurses working in the office. Nurses of each participating office were sent a letter (addressed to "the nurses working in the office") to inform about the study and explain how nurses will receive the questionnaire. The survey was completely anonymous. A reminder was sent after two weeks to the entire sample. Return of the questionnaire was regarded as informed consent.
Data analysis
Analysis of the data followed a two-step procedure. First, the verbatim reports of threats were analysed under a "theme-identification" content-analysis framework [17] [18] [19] [20] . A 10% random sample of citations was drawn to develop a hierarchical category system inductively by two researchers with expertise in patient safety and qualitative research (KG, DS). We followed an entirely inductive approach and developed categories very close to the material rather than applying a pre-existing classification system of adverse events. Categories were grouped in hierarchical order posthoc [21] . As a consequence of categorising material bottom-up, we accepted that threats that may refer to similar risks occur at different levels and groups of the hierarchy. For example, an unspecified citation "errant documentation" would be categorised as "documentation" whereas "errant documentation of medication" would be subsumed under "medication, documentation". Two coders independently applied this system and coded a second random sample of 10% of descriptions. After discussion and refinement of the category system, the final coding scheme was applied to the entire sample. The Kappa statistic was calculated to assess interrater reliability. Areas of disagreement were discussed and resolved by consensus. In a second step, a quantitative assessment of the coded threats was conducted. The unit of analyses was the individual statement of threat not the respondent providing this statement. Sum scores for each category were calculated to combine frequency of threats with "priority weights", i.e., rank position on the numbered free list. The reversed coded priority numbers were used as rank weights (no citation = 0, priority 3 = weight 1, priority 2 = weight 2, priority 1 = weight 3). To ease interpretation, a priority index was computed that normalises the sum score a threat obtained relative to the theoretical maximum sum score, i.e., if a threat would have been cited and assigned highest priority by all responders: [priority index = (observed sum score -theoretical minimum sum score) / (theoretical maximum sum score -theoretical minimum sum score)]. This index equals 1 if all respondents cited a particular threat and assigned it highest priority and approaches 0 if a threat was described by only one respondent who assigned lowest priority. Chi-square tests, Wilcoxon rank sum tests (for unpaired data) and logistic regression were conducted to test for associations of threats and assigned priorities with occupational group (physician vs. nurse). Statistical analyses were done with STATA v12 [22] .
Results
Of the 1260 invited individuals, 630 returned the survey (50% response rate). 391 (219 physicians and 172 nurses) of these 630 respondents described at least one threat to safety (62% item response, 31% response rate). Details of responders are provided in table 1. In total, 936 threats to patient safety were described by responders. There was large variability in the content and in the level of specific-
Figure 1
Category system for coding citations of priority threats to patient safety.
Figure 2
Frequency of cited threats by top-level category and occupational group (n = 936 threats). Numbers on top of bars indicate the mean priority assigned to that category (higher numbers indicate higher priority). ation and detail provided by responders. Many threats described precise situations, themes and constellations, e.g., "confusion of vaccine [trademark] in children", "interaction between [drug A] and [drug B]" or "patient falls in the office because of stairs at the entrance to the waiting area". Other statements were less specific, such as "medication errors", "wrong diagnosis", or "failure in communication". The hierarchical category system included 29 coded categories, organized in 5 main themes ( fig. 1) . Agreement of coders in assignment of the 29 categories was good (kappa = 0.87, CI = 0.86-0.87). Several patient safety threats were cited in different contexts and with different levels of specification. For example, "confusion" was described as an unspecified risk, as confusion of drugs in the context of medication errors (e.g., sound alikes), and explicitly as misidentification of patients and records in the context of organising office processes. Table 2 presents frequencies of threats, average priority weights (i.e., rank on the numbered freetext list), sum scores and the priority index by category. More than every second threat cited by responders related to medical processes (53%). 28% of citations related to drug therapy and medication errors, 11% to medical procedures performed in the office (e.g., IV administration, vaccination). Several threats were described only occasionally but were on average assigned high priority, e.g., safe office rooms and dosing of drugs. Contrary, organisation of office processes was described in 6% of responses but was assigned low priority. Based on the priority index (i.e., the normalised sum score) the most important threats to patient safety are medication in general and interactions in particular, triage by nurses, and time pressure. There were considerable differences in frequency of mentions by occupational groups ( fig. 2 , Chi2 = 119.1, df28, p <0.001). Threats relating to medical processes and limits to individual performance were more likely to be cited by physicians. Less likely to be described as threats by nurses compared to physicians were: errors in diagnosis (OR = 0.21, CI 0.09-0.47, p <0.001), drug interactions (OR = 0.10, CI 0.04-0.25, p <0.001) and compliance of patients (OR = 0.28, CI 0.08-0.96, p = 0.044). More likely to be cited as threat by nurses were: X-rays in the office (OR = 3.34, CI 1.04-10.71, p = 0.043), other procedures in the office (OR = 2.69, CI 1.14-6.35, p = 0.024), confusion of patients or records (OR = 3.28, CI 1.55-6.94, p = 0.002), hygiene and infections (OR = 3.21, CI1.12-9.19, p=0.030), safety of office rooms (OR = 6.70, CI 1.46-30.73, p = 0.014), and confidentiality of patient information (OR = 7.38, CI 1.63-33.50, p = 0.010). Significant differences between professional groups were observed in the priority assigned to only 3 threats: Triage (mean nurse = 2.37 mean physicians = 1.94, z = -2.48, p = 0.013), diagnosis (mean nurse = 1.43 mean physicians = 2.12, z = 2.24, p = 0.025), and vaccination (mean nurse = 1.96 mean physicians = 2.46, z = 2.25, p = 0.024). With the respondent as unit of analyses, 57% of individual responders specified at least one medication related threat and 24% described at least one procedure related threat (Xray, vaccination, emergencies, other). The eight categories medication (general), interactions, diagnosis, stress, vaccination, triage, confusion of patients and hygiene covered
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Discussion
Summary of main findings
In this study we report threats to patient safety in the primary care office perceived by primary care physicians and nurses. To the authors' knowledge, this study is the first to provide such data for Switzerland. The threats professionals are most concerned about relate to 29 categories. They show a large degree of variability and include both errors and contributing factors. For example, stress, time pressure and limits to concentration as a contributing factor to errors were described by a considerable fraction of physicians and nurses but would probably not be detected in chart review of actual errors. Contrary to other approaches, we did not examine actual incidents in the offices but asked participants to list safety threats they would prioritise for elimination. Our approach reveals information on the perception and psychological salience of different types of risks, and includes a judgment on preferences for improvement. Knowledge on priorities towards more safety is important to get professionals involved in safety improvement activities and to design interventions that meet the needs and concerns of primary care professionals. Safety of medication in general, triage by nurses and drug interactions in particular were cited most frequently. The perception of physicians and nurses that medication errors are a serious threat to patient safety is in some accordance with chart-review. Contrary, triage is rarely identified explicitly as a safety problem. We also observed important differences between physicians and nurses. Physicians were more likely to be concerned about diagnostic errors and drug interactions while safety of office rooms, confusions and misidentification, and safety of medical procedures are more likely to be reported by nurses.
Strengths and limitations
To the authors' knowledge this is the first study that employed a guided free list task to assess professionals' subjective safety concerns rather than asking for actual errors or offering a pre-defined list of risks to select from. Using the open-ended format we collected more diverse answers individuals give spontaneously and unbiased from presented response sets. While we do not know the underlying reasons why specific threats were cited it seems likely that salience of threat is some function of frequency of occurrence, potential for harm, risk aversion towards specific threats (some types of risks may be more acceptable than Table 1 : Characteristics of responders that described threats to patient safety (n = 391 responders). others), and proximity to personal duties and work environment. Asking for concerns rather than actual incidents has the advantage that we identified those threats to patient safety that may cause adverse events but are often prevented by additional efforts. For example, many physicians and nurses engage in (re-)collecting missing information during the patient encounter to overcome incomplete patient records. Kostopoulou and Delaney used an openended question format to study adverse events in the primary care office and developed a taxonomy of cognitive and system factors [23] . Contrary to this study, we asked participants for the subjective importance of threats. The analysis of frequency and ordering of threats reveals that there are risks that were perceived only by a small minority of responders, but are listed on first position by virtually all who cited that threat indicating high salience of this item in some subgroups (e.g., medication dosing, safe office rooms). Relying on the threats most frequently cited may thus not be a sufficient strategy given the variability of safety issues in primary care. Our study is also novel in that we simultaneously surveyed physicians and nurses working in the same offices and obtained comparable response rates in both groups. Our results therefore shed some light on important differences in perceived risks between these groups though the statistical analysis is limited by the relatively low number of cites per threat. We found that nurses are alerted about safety within the office, e.g., prevention of infections and injuries such as falls. Nurses often directly observe patient flows, behaviours and incidents in the office physicians may not be aware of. We acknowledge the limitations of our study: First, we sampled physicians and nurses organised in physician networks. The generalisability of our results is therefore unclear. Unfortunately, no data is available to allow comparison of our sample with national or regional data of offices on relevant characteristics. However, the heterogeneity both within and between the participating networks is large. Some require their members to engage in patient 
Variable n (%) responders
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Swiss Med Wkly. 2012;142:w13601 safety (e.g., incident reporting). Others are predominantly administrative alliances. Thus, we can be quite confident that our sample represents are large variety of primary care providers rather than a small homogeneous group. This is also indicated by the variability in characteristics and work environments of responders. Second, we followed an entirely inductive approach to the qualitative data and did not use existing classifications, such as the taxonomy developed by Dovey et al. [24] . While taxonomies commonly ask for "errors in the office", in our study we studied threats to patient safety [11, 25, 26] . As a consequence our category system of threats includes risks, adverse events, errors, contributing factors, and root causes. The categories are not mutually exclusive. We did not apply existing taxonomies to our data because these were mainly developed based on physicians' reports of errors (not nurses') and as not to lose detail and cognitive prominence of particular threats: For example, triaging patients would probably be classified as "Office Administration -Appointments": Errors in managing appointments for healthcare" in the Dovey et al. taxonomy ). Only 10 out of 284 reports (3.5%) related to this category. Contrary, in our study 7.2% of threats related to triage, not including other appointment errors. Subsuming specific, explicit threats in broad categories bears the risk of losing the detail required for targeting and developing interventions attractive for those involved. Third, the qualitative free list task was preceded by the quantitative assessment of incidents in terms of frequency and harm in our survey. This approach has its pros and cons: The presentation of potential incidents certainly affected responses to the free list task. However, respondents were also guided to broaden their evaluation and consider the entire range of safety problems. Thus, they had reflected on the frequency and outcome of incidents before voicing their concerns. Indeed, many concerns submitted by respondents in the free list task were not even explicitly mentioned in the list of incidents, e.g., safety of office rooms and triage. Finally, our quantitative approach to the qualitative data has its limitations. Whether the "order of mention" can be interpreted as rank is a matter of discussion. However, as subjects completed an ordered list the task in our study was not completely unaided. Free-listing tasks are commonly used to study the psychological salience of concepts or domains [27] [28] [29] [30] . Different methods for combining frequency and order of mention in free list tasks exist [31, 32] . We used the (normalised) sum score relative to a hypothetical maximal consensus for easier interpretation and because the average number of threats in our sample was rather small. Other relevant metrics could be the median order of items, the items with a minimum of first positions, or time to mention (when responses are obtained verbally). We also calculated Smiths' salience index but the resulting relative ordering of themes was nearly identical [33] . However, the assumptions underlying our manipulation should be borne in mind when interpreting the results.
Comparison with existing literature
In our study, concerns for medication related threats compose the largest group of citations. This seems to mirror the true prevalence of this type of errors obtained in incident reporting data [11, 26, 34] . However, in a recent study conducted among family physician offices in Canada, the top four types of self-reported incidents were documentation (41.4%), medication (29.7%), clinical administration (18.7%) and clinical process (17.5%) [35] . Contrary, only 6% of threats were explicitly related to documentation in our study. This suggests considerable differences between reported incidents and perceived threats. The difference between the two results could be used to raise awareness about documentation as a major root cause for safety incidents. Time pressure as a contributing factor was identified as a threat to safety in 5.6% of cites. Thus, time pressure is not a high-salience threat and its impact may be underestimated by physicians and nurses. Amalberti and Brami report that disease tempo, office tempo, patient tempo, outof-office coordination tempo, and GP's access to knowledge tempo contributed considerably to incidents that led to malpractice claims [36] . The significance attached to the identification of emergent and urgent conditions (triage) as a major threat is an important result of our study. Descriptions of triage were provided by 20% of nurses and 15% of physicians. Triage as a threat to patient safety is rarely documented explicitly in adverse event studies in primary care but has gained increasing attention more recently. Smits et al. report that 9 out of 27 incidents (33%) identified in record review of out-of-hours primary care patients were related to triage [37] . Giesen et al. report that triage nurses underestimated the level of urgency in 19% of telephone contacts [38] . Telephone triage nurses in Norway correctly classified 82% of acute and 74% of urgent cases based on written scenarios [39] . Our study adds to this evidence that nurses and physicians themselves perceive triage as a major threat to patient safety. Triaging patients for appointment is a difficult and complex task in which safety, efficiency, and physicians' and patients' preferences need to be sensitively balanced. In addition, nurses often get no feedback about the quality of their triage performance thus limiting the opportunities to learn from errors. Regular trainings in triage as well as clear communication between physicians and nurses about triage, e.g., asking back, may help to increase safety.
Implications for future research or clinical practice
Our results provide important insight into primary care professionals' perspectives on threats to patient safety. Physicians and nurses are concerned about many diverse risks to patient safety in their offices. As participants named the threats they would prioritise for "elimination" our results are useful to design safety activities in primary care that could be relevant to both physicians and nurses. Our data show that 8 categories cover the top concerns of nearly 50% of nurses and physicians. Concentrating efforts on these concerns and providing support to office based teams in improving these safety aspects is likely to motivate many professionals to engage in patient safety. Involving both physicians and nurses in detection and analysis of risks in medical offices is thus an important strategy to improve collaboration and quality of care. Our experience is that discussion of safety issues with health care professionals based on their own concerns rather than focusing on errors alone is a good starting point and often more fruitful for the discussion of potential improvements. Contrasting differences between perceived threats and actual errors or contributing factors could be useful for raising awareness towards these risks. Future research is required to illuminate the relation between risk perceptions, prioritisation of threats, and experienced incidents. Qualitative methods like interviewing or focus groups may be useful to gain a deeper understanding of why some threats are cognitively salient. Based on the results obtained in this study, research has been started to assess the safety of triage in primary care, using a combination of qualitative and quantitative methods. nurses who participated in the study and completed the survey. Advice by several experts on prior versions of the survey is highly appreciated. Support by the FMH is acknowledged. Funding / potential competing interests: This work was supported by the Swiss Medical Association (FMH). The funding source had no influence on study design; in the collection, analysis, and interpretation of the data; in the writing of the manuscript; and in the decision to submit the manuscript for publication. The views expressed and any errors or omissions are the sole responsibility of the authors. The authors have no conflict of interest to declare.
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Figure 2
Frequency of cited threats by top-level category and occupational group (n = 936 threats). Numbers on top of bars indicate the mean priority assigned to that category (higher numbers indicate higher priority).
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